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ABSTRACT 
This paper explores the use of probes in a very remote 
Australian Aboriginal community where the rich traditional 
and post-colonial culture is worlds away from the urban 
Australian home of the research team. cultural probes and 
technology probes have seen an enormous uptake in HCI as 
methods to develop inspiration from and insights into 
culture. Typically they are left behind, as unmanned probes, 
to collect and send data (or inspiring contributions) back to 
the design team. We investigate how probes align with 
indigenous ways of knowing, in particular a preference for 
situated knowledge creation, orality and co-presence. 
Through a case study we articulate how a technology probe 
became used as a means to engage in dialogue and co-
creation with the local community. We found that co-
presence of researchers and participants is crucial to foster 
engagement, unanticipated insights into culture and 
openings beyond the original problem-solution design 
framework. To highlight this, departing from the original 
conceptualization of probes, we propose and discuss the 
concept of manned cross-cultural dialogical probes. 
Author Keywords 
Indigenous knowledge, post-colonial computing, Aboriginal 
Australia, Noticeboard, Cultural, Technology, Probe.  
ACM Classification Keywords 
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INTRODUCTION 
We acknowledge the Australian Aboriginal peoples and the 
Anindilyakwa people of Groote Eylandt, whose culture and 
knowledge date back countless generations. 
This paper discusses the extension of cultural and 
technology probes to foster engagement and support the 
creation of thick accounts of practices and values in a cross-
cultural design project.  
Technology probes, in their original formulation, are simple 
but complete designs that support researchers and research 
participants in the process of 1) understanding needs and 
desires, 2) testing specific solutions in-situ and, 3) inspiring 
further design steps [23]. Technology probes were likened 
to and in part inspired by cultural probes [18,20], with the 
researchers intention of inspiring users to reflect on their 
everyday activities in different ways. The original cultural 
probe kits contained playful open ended and intentionally 
ambiguous material designed to provoke responses from the 
recipients which in turn would inspire the design team. 
Gaver and Dunne’s original formulation of cultural probes 
borrowed from the tradition of cultural provocation in the 
arts, seeking not information so much as inspiration – clues 
about their recipients’ attitudes, aesthetics, and their desires. 
Technology probes extend cultural probes through an 
emphasis on data collection by logging and recording the 
usage by research participants, therefore allowing for a fine 
grained analysis of usage on top of the open ended 
exploration that is characteristic of the cultural probes 
approach. Both cultural probes and technology probes have 
had a tremendous impact on HCI research and practice 
[10]: and both are now well established in the toolbox of 
interaction designers and design researchers. 
When working across cultures, the use of probes can be 
problematic. The difficulty of translating design solutions 
between different cultural contexts (see e.g. [24]) is well 
documented. In fact, research that has applied technology 
probes in a cross-cultural setting has  emphasised the issues 
that emerged when design concepts (for example usability 
[8] and ontological relations [33]) or values (for example 
wellness [1]) are used outside of the cultural context in 
which they originated. 
These issues can be further exacerbated by geographical 
distance. In fact, the ways technologies are used to create 
meaning or transfer knowledge can hardly be separated 
from the social and physical context of use (see e.g. 
[30,31]). On the contrary, media produced by research 
participants or partners in collaboration with researchers 
can inform design “by engaging designers in otherwise 
inaccessible truths about remote places” [p. 88, 8]. Our 
work takes place in an Australia context co-designing with 
a remote indigenous community. While acknowledging that 
not all indigenous communities are remote in Australia or 
in other parts of the world, we believe that our study and 
methodological findings are relevant in the design of 
indigenous knowledge technologies. 
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Both technology probes and cultural probes have been 
formulated largely as unmanned probes, probes sent in from 
outside and left to return data. While one can seek 
inspiration, this is perhaps not enough, when there are other 
gulfs of understanding that exist across cultures that lack 
familiarity with each other, or where there has been a 
history of power imbalance through colonization. 
In our work we try to overcome such limitations by taking a 
participatory design approach to grow existing, local 
designs and integrating novel technologies into the design 
discourse and within existing practices. The largely 
involves creating manned probes, where insight and 
inspiration comes from dialogue. 
We propose the concept of cross-cultural dialogical probes 
to emphasize opportunities presented by probes in a cross-
cultural design setting in order to: 
• Foster participation among community members 
and support co-creation of knowledge by 
participants and researchers; 
• Help establish a relationship of reciprocal trust and 
respect by working together towards a goal of 
mutual interest; 
• Support the evaluation of technology solutions in-
situ, and gather user needs, desires and feedback;  
• Represent an entry point for cross-cultural 
investigation that can go well beyond the aims and 
scope of the intended technology evaluation; 
In the rest of the paper we discuss a cross-cultural design 
experience aimed at creating a custom digital noticeboard to 
deploy in a remote Indigenous Australian community. The 
noticeboard was designed in response to a specific request 
by the community for a tool that could foster 
communication across the island in a way that reflects the 
local uses, language, culture and sensibility. It was also 
specifically conceived to bridge between cultures by 
supporting both the local and English language as well as 
accommodating orality and storytelling in addition to 
formal, perfunctory information [35]. 
Initial mock-ups explored what kind of media might inhabit 
a noticeboard by putting a variety of materials sourced from 
the local community into digital form. The central goal of 
the initial noticeboard trials was to gather feedback on who 
might use the noticeboards, where they might be located, 
what content was desirable and undesirable, how people 
might engage with it, how posts might be moderated and so 
on. The purpose of using a concrete mock-up was to enable 
cross-cultural communication to determine specifics about 
noticeboard function and use. However, we quickly realized 
that by collaborating with prospective users and facilitating 
their first encounters with the noticeboard, we were in a 
privileged position to learn about cultural phenomena as 
diverse as perceptions of time [13], working in groups and 
collectivism [37], orality and storytelling [6], and 
moderation and censorship. 
Crucially, these insights would be problematic to gather by 
other means. As observed by Brereton and colleagues [12] 
many people from Aboriginal communities are reasonably 
wary of being the subject of research. In taking any kind of 
rapid ethnographic approach or unmanned probe approach, 
one would be taking short-cuts in trying to get to know the 
culture of a community to inform or inspire design, which 
would be problematic. In contrast, the discussion of a 
concrete implementation (manned technology probes) has a 
legitimate and easily understandable purpose and a defined 
scope – we are here to talk about a noticeboard. Insights 
about culture are only accessible as they pertain to the 
probe, but we found that conversations around the 
noticeboards did raise many aspects of culture. Importantly, 
probes also stimulated discussion about the limits of their 
scope and alternative problems that need to be addressed. 
Thus they can “open up the play of possibilities for design” 
and “enable designers to question the assumptions 
embedded in the conventional problem-solution design 
framework”, contributions that have been attributed to 
ethnographic inquiry [2]. By commencing from the 
specifics of a design, rather than the broader scope of an 
ethnographic investigation, one has potential to cover 
similar territory. 
Cross-cultural dialogical probes, manned as opposed to 
unmanned, can be used to facilitate a co-design discourse in 
which local designs can be fruitfully explored and 
extended, local values and practices can be experienced 
and, importantly, knowledge is explicitly co-created by 
research participants and researchers in a process that could 
be described as learning by doing together. 
The following sections are organized as follows: we first 
present an account of the related literature on design and 
technology probes, and will relate such background work to 
indigenous research methods. We will then discuss related 
projects aimed at designing public displays and other 
repositories for remote communities, with particular 
emphasis on cross-cultural design issues as they were 
described in those reports. We then introduce briefly our 
design context, the rationale and functionality of a digital 
noticeboard created in cooperation with a very remote 
Australian Indigenous community and some necessarily brief 
notes about the community for which it was conceived. We 
conclude by describing how the noticeboards were used and 
how working with the community generated an 
understanding of the existing practices and values. 
RELATED WORK 
One methodological problem of HCI research is gathering 
insights into practices, actions and interactions from 
settings that are hard to reach, private or otherwise hard to 
access; examples include remote locations, the home, or 
healthcare facilities. One solution that has had a tremendous 
impact on subsequent HCI research is to deploy probes to 
the setting, with the goal of gathering, recording, and 
returning back to the researchers the sought after 
information. 
The idea of probes, originally proposed by Gaver and 
colleagues [18], has been subsequently articulated in many 
different shapes and forms, of which one largely influential 
is the concept of technology probe [23]. 
Many works that have applied cultural and technology 
probes have been criticized for departing from the original 
philosophy of cultural probes, without in parallel adapting 
the epistemological framework on which they rely [10], 
therefore weakening the method’s potential for disrupting 
preconceived design ideas [20] and somewhat turning 
probes into a cheap and rapid alternative to ethnographic 
investigation in the form of data gathering as opposed to 
experiencing insight into the culture as lived [16].  
Nevertheless, the flexibility of cultural probes and its 
derivatives, including technology probes, has granted these 
methods an extraordinary legacy [10] with applications in 
diverse settings such as healthcare facilities [15], private 
[28] and public [29] transport, and the home [21]. 
Cultural Probes 
Cultural probes are provocations offered by researchers to 
research participants aimed at eliciting subjective views 
about the setting of interest, and ultimately disrupting 
existing design preconceptions [18]. Cultural probes are 
meant to create empathy and inspire (rather than inform) 
design. They value uncertainty and ambiguity, and are 
intended to foster dialogue, rather than support the 
generation of solutions [20]. Crucially, a great deal of 
thinking goes into the design of the probes themselves, that 
are: “designed to provoke inspirational responses” when 
working with unfamiliar groups. They were originally 
employed in a design project with elderly people living in 
three community sites: a district of Oslo, a planned 
community near Amsterdam and a small village near Pisa. 
Cultural probes are presented as envelopes or boxes 
containing a number of tools for research participants to use 
on their own for weeks or months to take pictures, notes, 
audio recordings, following instructions carefully planned 
by the designers to be open to subjective interpretation: “we 
used oblique wording and evocative images to open a space 
of possibilities” [p 23, 19].  
A central goal of cultural probes was to overcome distance: 
described by the authors in terms of “distance of 
officialdom” between the well-funded designers and the 
relatively poorer recipients, but also “geographic and 
cultural distance”. The single exercises were then meant to 
be mailed back to the researcher (for which purpose postage 
was pre-paid on all items included in the package) therefore 
explicitly acknowledging the distance existing between 
researchers and participants [18].  
The probes, so conceived, were deliberately inspired by 
“astronomic or surgical probes”, to be released in a site of 
interest so that they can “return fragmentary data over time” 
[p. 22, 19].  
Gaver and Dunne also describe the subsequent design, 
inspired by the probes’ returns [18]: as many ideas as 
possible were generated in brainstorming sessions, in which 
even unreceivable ideas were tossed on the table and 
explored. The authors present one such example of “cages 
for the elders” in which they could sit or walk safe from the 
“junkies and thieves” that frequent the suburb [p. 603, 20] 
as an “insulting” idea that helped the team focus on the 
coexisting natures of “a rich cultural life in a harsh 
environment” that characterized the site. Promising ideas 
were then refined in visual scenarios to be presented to 
participants for further discussion as: “our turn in a 
conversation that had started with the probes and continued 
with the elders’ responses” [p. 603, 20]. 
Cultural probes have sparked a rich uptake and have been 
adopted/adapted to countless projects. Boehner and 
colleagues give a deep review of how cultural probes have 
been received in HCI research [10] and particularly discuss 
which characteristics of the probes have more influenced 
subsequent work, and which ones have been abandoned.  
Among the characteristics that have been embraced, the 
probe’s tangible nature as ‘packets’ of objects and tasks is a 
common feature; the method’s ability to enable a creative 
participation, versus the more responsive role participants 
have in rapid ethnographic methods, and the ability of 
cultural probes to foster empathy is another attribute 
commonly stressed. Finally, there is an emphasis on 
adapting probes to data collection, therefore departing from 
a focus on inspiration, or even disruption, as was the 
intention of the original probes [10].  
Technology Probes 
Of the many adaptations of cultural probes, technology 
probes [23] are perhaps the most influential [10].  
A technology probe is a self-contained design conceived to 
be installed at a location of interest, to be used for a period 
of time during which usage data is logged for later analysis. 
The goal of the probe is to implement bits and pieces of 
interaction on which researchers and participants can later 
reflect, gathering at once 1) user needs and desired 
functionalities; 2) usability and functionality evaluations, 
and 3) inspiration for further designs [23]. 
With technology probes the designed application (or one of 
its intended components) takes the role of the probe and is 
used to stimulate new interactions between research 
participants and a dialogue between participants and 
researchers [10].  
Hutchinson and colleagues describe technology probes as a 
method to “enable families to more directly inspire and 
shape the technologies that are developed” [p. 18, 24]. They 
assert that a typical HCI strategy involving interviews, 
design, prototyping and evaluation results in design 
concepts being already well established by the time users 
get to see them, which relegates participants to minor and 
cosmetic feedback. 
On the contrary, they propose to deploy simple (but 
finished and fully functional) technology pieces to provoke 
thought and new forms of interaction between participants.  
The probes, they suggest, should be as simple and open 
ended as possible, flexible to creative misuse by 
participants, easy to make sense of, and capable of keeping 
track of their use for future analysis [23]. Hutchinson et al 
remark that technology probes are different from prototypes 
as they are not intended as intermediate design, to be 
refined in future iterations. Rather, probes are “a tool to 
help determine which kinds of technologies would be 
interesting to design in the future” [p. 18, 24]. 
The translation between the probes returned and design 
proposals, then, happened in subsequent workshops, 
involving the researchers as well as the participants. The 
usage logs and the experience off using the probes informed 
the design by evidencing what technology makes possible 
and what are the needs and preferred modes of interacting 
for different family members [23]. 
Comparison 
Cultural probes and technology probes share important 
features, but also are characterized by crucial differences. 
Cultural probes focus on inspiration, disruption, challenging 
preconceived positions and foster empathy [18]. Vagueness 
and ambiguity are a constituent of the cultural probe 
approach [20] and the resulting design can be (and actually 
were, in the original report) conceptual, i.e. intended to 
provoke thought, rather than requiring immediate 
implementation. 
Technology probes, on the other hand, were aimed at 
collecting information, as well as provoking inspiration, 
and there is no emphasis on disruption of established 
methods. Rather, research participants were invited to take 
part in subsequent designs, in which the themes identified 
thanks to the technology probes could be extended and 
developed using more traditional co-design techniques [23].  
As a result, while cultural probes are possibly more 
effective in letting unplanned and unexpected insights 
emerge, technology probes offer a clearer path for 
translating the acquired domain knowledge in design ideas. 
On both sides however there is an emphasis on deploying 
the probes at the participants’ homes, and then patiently 
waiting for the returns to find their way home: “Like 
astronomic or surgical probes, we left them behind when 
we had gone and waited for them to return fragmentary data 
over time” [p. 22, 19]. Hutchinson and colleagues explicitly 
define a probe as: “an instrument that is deployed to find 
out about the unknown - to hopefully return with useful or 
interesting data” [p. 18, 24].  
This possibility to fail was intended to highlight the 
difficulty of translating responses into designs, and was 
crucial to the nature of the probes, albeit one of the most 
frequently abandoned characteristics [10]. However, at the 
same time, the concept of a probe to ‘leave behind’ marks a 
neat separation between the place of learning (the field) and 
the place of making (the lab), the designers and the ones 
designed for, the proactive party and the reactive one. 
Such separation can be seen as an asset when the cultural, 
geographical, educational and economic gap is manageable 
(as seems to be the case in the original probes’ projects). 
However, it may also add to an already huge divide when 
designing with communities located in very remote areas, 
with limited infrastructure, limited literacy, low average 
income, etc. In particular, such separation clashes with 
indigenous ways of knowing, that, although with great 
differences and peculiarities, often rely on co-presence, 
participation and is situated and hardly separable from its 
context and land (see e.g. [5,8,24,25,32–34,38]). 
Indigenous research methods and post-colonial 
computing 
The very definition of what counts as knowledge and how 
knowledge is made and shared is based on social, cultural 
and technological infrastructures that are often taken for 
granted until the designers’ and design recipients’ 
frameworks happen to misalign, as is often the case with 
Indigenous ways of knowing [24]. Methods that tend to be 
better aligned with Indigenous ways of learning, such as 
conversation and yarning, can often encounter resistance by 
the Western academia [5]. 
There is, however, a growing movement towards culturally 
appropriate research methods when working with 
Indigenous people, that build on engagement as an essential 
prerequisite for valid outcomes [5] with the explicit goal of 
creating a rich understanding of the project’s context and 
forming relationships with the people involved [36]. 
For example, Judy Iseke motivates the use of digital 
storytelling in her research as a method of reporting and 
interpreting the stories of indigenous communities, that also 
embodies ethical commitments and respect towards the 
Elders and their knowledge [25]. Her research encounters 
started with a welcome ceremony, in which gifts of tobacco 
and cloth were exchanged, to symbolize, at the same time, 
the Elders’ willingness to take part in the research, the 
researcher’s respect for their role and knowledge, and a 
commitment to speak the truth [25]. 
In their influential work on post-colonial computing Irani et 
al [24] suggest to articulate the design process as a series of 
encounters, in which connections with users are formed, 
problems and opportunities for design are articulated, and 
domain knowledge is translated into understanding about 
technology or new designs. 
Verran and colleagues discussed the design a digital 
repository in collaboration with Aboriginal Australians and 
point out that the design process is based on an inherent 
dilemma: digital media seem the only option to preserve 
indigenous knowledge for future generations, but that same 
knowledge is conceived by most people as grounded in the 
land, so that “People live it doing things together on 
country” [38].  
In response, Verran and colleagues suggest to incorporate 
that very process in the design method: “we’re starting off 
with people on country doing what they’re doing using 
digital technologies and then finding good ways of helping 
them to do it” [38]. They underline that the objects stored in 
a digital knowledge management tool “do not contain 
knowledge, they represent traces of previous knowledge-
production episodes which can become useful again in new 
contexts of performative knowledge making”. 
Brereton and colleagues suggest engagement and 
reciprocity as a basis for design research with Indigenous 
populations as an alternative to rapid forms of ethnography, 
or to an ethnography first approach [12]. They point out 
that Indigenous populations worldwide have historically 
been over-researched (see e.g. [11]), sometimes with little 
attention for culturally appropriate research methods.  
However, engagement with the community of intended 
users, and a collaborative approach to specifying 
requirements does not per se ensure that the translation of 
domain knowledge into technologies will be free from bias, 
causing the design to ultimately misalign with the 
community’s cultural values and ways of knowing. 
Winschiers-Theophilus and colleagues point out that 
participatory design with communities differs substantially 
from design practice with Western organizations, in how 
participation is conceived and practiced, as well as in the 
respective roles of designers and participants and evaluation 
techniques [40].  
In advocating for a community-based approach to software 
engineering, Blake [9] describes ICT design in developing 
countries as a process in which often “designers do not 
initially understand local issues and culture and where, at 
the same time, the local communities cannot appreciate the 
potential of ICT to address their development needs”. 
Reaching such mutual understanding is then a central goal 
when designing with communities [40], and at the same 
time a key challenge, given that many foundational 
concepts in HCI that originated in a Western context need 
to be adapted, before they can be adopted, to new contexts. 
See e.g. Winschier [39] for a discussion about the Western 
biases underpinning the concept of usability and of methods 
such as future workshops. 
Many authors describe how the evaluation of a technology 
intervention resulted in distilling deeper knowledge about 
culture as almost a by-product, i.e. as a lesson learned from 
what did not work as expected. 
For example, Bidwell reports on the introduction of a 
digital storytelling repository in a set of rural villages in 
Africa [8] and how the particular technology designed had 
the unwanted effect, for example, of disembodying the 
voices of the narrators, therefore disregarding the particular 
aspects of togetherness that characterize stories and 
meaning making in that culture. 
Rodil and colleagues reported on lessons learned from a 
participatory design activity with two rural villages in 
Namibia [33]. They explored people’s conceptualization of 
objects taken from everyday life in the village by means of 
a card sorting game, discovering several misalignments of 
Western categories with respect to local concepts, that 
presented challenges for the design of the user interfaces. 
Winschiers-Theophilus and colleagues [40] mention using 
technology probes as one of many techniques to “enhance 
design thinking among participants”. They report 
introducing flip-cameras to “reduce our role as aliens” as 
well as to allow participants to record everyday activities. 
They also report that, unexpectedly, the replay of video 
recordings often resulted in discussions among community 
members about the local knowledge systems, which in turn 
translated into design ideas [40]. 
Thus, one area of particular interest is the use of probes to 
support traditional ethnographic and design methods in 
cases where those methods, applied independently, could 
result in being invasive, draw suspicion or misalign with 
cultural values and practices as is the case when engaging 
in cross-cultural design projects with Indigenous groups. 
At the same time, cultural/technology probes in their more 
original conception, rely on a separation between designers 
and participants, that opens critical methodological issues in 
cross-cultural design research. For example: who gets to 
design the probes, and to what extent can this be done 
without involving the research participants? How is the data 
interpreted, how can we be sure that the interpretation does 
not embed more of the designers’ biases than of the 
participants real values and aesthetics? How do probes align 
with indigenous ways of knowing, in particular a preference 
for situated knowledge creation, orality and co-presence? 
What tasks are meaningful in a remote location, with low 
infrastructure? How do probes encourage participation at 
all?  
We will try to provide a tentative answer to these questions, 
by exploring a case study, and presenting an alternative way 
of conceptualizing and applying probes, focused on 
engagement first, participation and co-presence. 
CASE STUDY: A BI-CULTURAL DIGITAL NOTICEBOARD 
Project Background 
This project originated as collaboration between our 
Institution and the local municipality (Land Council) of a 
remote indigenous Australian community located on an 
archipelago off the northern coast of Australia. 
  
Figure 1. Design sketches of the Digital Noticeboard. We asked 
potential users to draw or narrate their idea of what the 
noticeboards should look like, and what contents they would 
see as suitable for the noticeboards 
The community enjoys a unique blend of traditional 
lifestyle and modern amenities, partially sustained by the 
revenues of a mining plant located on the main island of the 
archipelago, and a growing tourism industry. 
The ~1400 people from the community speak primarily 
their traditional language, possibly among the more 
grammatically complex of Australia [26], whereas English 
is spoken as a second or even third language [14], albeit it 
is the language used in schools and public institutions. 
The history of the community is maintained orally and 
narrates how the Ancestors were brought to the archipelago 
“on a series of song lines which created the land, rivers, 
animals and people, and which named everything pertaining 
to the region, laying down the rules of marriage, kinship 
and ceremonial law” [41]. 
Although the traditional language is spoken on a daily basis 
by most Indigenous people, and is possibly one of the few 
Australian Indigenous languages that is not currently 
threatened [4], one of the Land Council’s goals is to 
strengthen its use, especially among the younger 
generations. This is seen as a vehicle to pass on traditional 
knowledge by “teaching kids songlines, stories and totems 
from a young age. And the younger men learning to sing 
their cultural tribal songs. For younger women learning 
totems, dancing and stories. Also learning about bush and 
ecology, gathering bush tucker and bush medicines” [3]. 
The collaboration with our Institution begun with a wildlife 
conservation project that involved deploying several 
acoustic sensors. The sensors are able to recognize the 
vocalizations of invasive animal species that sometimes 
come hidden in tourists’ boats or mine’s ships, and can alert 
the Rangers to their presence. During one meeting with the 
Rangers, it was mentioned that the communication of 
mundane information within the community is a problem. It 
was suggested that a digital noticeboard tailored to the uses 
and customs of the community would have been a valuable 
asset for the schools and community centres. 
To support the design and development of the noticeboard 
we presented a funding application to Australian Research 
Council in partnership with the Land Council. The project 
proposal was admitted to funding and we started working 
on it in 2012. 
 
Figure 2. The look and feel of the Digital noticeboard shown a 
wide touch screen mounted on wheels. On the shelf below the 
screen is the Intel NUC mini PC that runs the noticeboard: 
this is the 'package' that is shipped for deployment. 
Preliminary Design 
Following the initial input from the Land Council and 
Rangers, and with the endorsement by the community 
Elders that sit on the Land Council’s board, we asked 
people from the Community to sketch or narrate their own 
idea of what information should be hosted on a community 
noticeboard. These design meetings (Figure 1) were 
attended by Aboriginal Linguists, Aboriginal Rangers, and 
land council coordinators, as well as principals and teaching 
staff from local schools, coming from a western 
background. 
From these discussions it became clear that the community 
saw the noticeboards as a means of improving 
communication across the archipelago, to be deployed at 
key community locations, such as shops, schools, women’s 
centre, cultural centres, airport, aged care centre. The notice 
topics ranged from a Welcome message, to notices of 
interest regarding culture, health and conservation, and 
services such as Internet banking and literacy and numeracy 
support (see also [35]). 
The initial inquires also revealed three key aspects that 
needed special attention and support, and that could be 
linked back to cultural specificities: 1) the need to provide 
support for both written and spoken content in a balanced 
manner, and to accommodate naturally bi-lingual contents 
in the local language and in English; 2) the need to pay 
attention to the local oral tradition that we tried to meet by 
structuring the notices as stories; and 3) the need to support 
different perception and representations of time than can be 
observed between Indigenous people and the residents that 
come from a Western background [34].The noticeboard is 
designed to host both institutional and user generated 
contents, organized in the form of stories. A story can be 
composed of many pages that the user can browse using 
either a wide touch screen (Figure 2) or a personal device, 
such as an iPad (Figure 3).  
In fact, in spite of the discontinuous availability of mobile 
phone infrastructure, we noticed that smartphones are fairly 
common among the community, and we were informed that 
most families own an iPad, that is often shared with family 
members. We therefore introduced the possibility of 
accessing the noticeboards using one’s own device, to be 
able to easily upload pictures or videos.  
Each page of a story will then typically include a picture or 
short video with accompanying text, both in local language 
and English, and a spoken description, again in both 
languages. When both a textual and spoken description is 
provided, a synchronized subtitle helps the user to read the 
page: the written words are highlighted in synchronization 
with the speech automatically for both English and the local 
language using speech recognition. 
Stories are organized into Channels that can be browsed 
using buttons provided in the top area of the user interface. 
The wording and structure is intentionally inspired by a TV 
guide, to make the user interface easier to understand and 
remember. 
When not used for a period of time, a noticeboard will 
automatically cycle through audio and video contents.  
Deployment and First Encounters 
At the moment of writing, four noticeboards have been 
deployed at public offices and community hubs, and are 
currently used to share community information, school 
information, stories made by school children, Ranger 
program information etc. 
Of the four noticeboards, three are only used indoors, and 
one is taken outdoors every day, but recovered under shelter 
overnight. The functionality and usability in different 
lighting conditions, and the noticeboards’ resistance to 
humidity, dust and weather are yet to be evaluated, 
although after only a few months some of the cables’ 
connectors are showing first signs of corrosion and have 
been colonized by insects that managed to pulverize some 
of the internal cables. 
The creation of notices has been trialled with Aboriginal 
employees of the Land Council, staff and students from two 
schools, and Aboriginal Linguists. 
The noticeboards were firstly demonstrated to the Elders of 
the community. Sitting in circle under a shelter as 
customary, the Elders observed the demonstration and 
appreciated the possibility of using the noticeboard for 
presenting contents promoting the local traditions, the 
country, and the handicrafts to the younger people, as well 
as to visitors. They also warned against the risk of including 
contents that have been created without having obtained the 
due permissions, as is the case with pictures or videos of 
certain areas or people. In fact, the publication of particular 
contents may constitute an offense, either against a person, 
or more in general against the culture. The importance of 
implementing a system of moderation, so that offensive 
contents can be promptly removed, was repeatedly stressed. 
 
Figure 3. Users can access the Digital Noticeboard using their 
personal devices by connecting to a to a custom Wi-Fi 
network, and pointing their browser to a conventional 
address. The picture shows the editing interface. 
We observed users during their first encounters with the 
noticeboards while acting as facilitators, to assist 
participants in making sense of the interface and 
functionalities. Here we present an account of these initial 
presentations, and summarize the lessons learned while 
working with numerous people from the community. 
As soon as the first implementation was sufficiently reliable 
we started to seek advice about where to demonstrate (and 
subsequently install) the noticeboards. Suggestions included 
the Rangers and Linguists offices (that are part of the Land 
Council and employ several Aboriginal people), the local 
schools, the Community Development Program (that is 
responsible for job placement in the community, and an 
important meeting point throughout the day) and, in the 
future, the cultural centre, currently under construction. 
The creation of a story by Aboriginal users was often a 
group activity that systematically required the contribution 
of everyone, although perhaps with different roles and 
different levels of involvement. They explained that this 
approach was taken as a way of reaching consensus and 
agreeing on the form and contents of a story. Contributing a 
story as an individual was very unusual, and something that 
only seniors would feel comfortable with. 
Working with the Rangers 
Rangers created several stories during a series of workshops 
that lasted several hours each. The themes involved land 
conservation, the dangers of invasive animal species, 
activities with the schools, and specific individual 
experiences. 
A large part of the creation of a story happened ‘offline’ 
with pen and paper. Stories were first planned thoroughly 
before the text description could be written down. At the 
same time, other people in the group were involved in 
associated activities, such as choosing the pictures. 
After discussion in both local language and English,  
contrary to our expectations, the preference was not to 
speak a story in local language first, but rather to draft it in 
written English and then to translate and record it in the 
local oral language and in spoken English. Few write the 
local language due to the oral tradition, with the exception 
of trained local Aboriginal Linguists. Moreover recording 
spoken stories for public consumption is not commonplace. 
As such, written English became a mechanism for drafting, 
together with discussion in the local oral language. Use of 
English may have been in part due to the presence of non-
local language speaking Rangers as well as researchers.   
Senior Rangers acted as mentors and encouraged everyone, 
especially the younger Rangers, to give a contribution, also 
taking care themselves of a great part of the work. All 
stories created involved many voices and were planned and 
executed as a collaborative effort, except one by a senior 
ranger. One senior Aboriginal ranger expressly suggested to 
create a story about an event that occurred a few days 
before. A small crocodile was found wounded and tied to a 
pole near one smaller town on the archipelago. This fact 
was particularly sad for the ranger, that identified with the 
crocodile as a totemic animal, and was therefore reported as 
an individual story. The ranger put the greatest care while 
recording the story for the noticeboard, practicing the lines 
before recording, and recording some passages again and 
again, to get the perfect intonation and emphasis. It was 
explained that the tone and prosody were integral to the 
story, and was meant to underline the sadness of the story 
and show respect for the crocodile. Interestingly, these 
explanations (of the reason why the story was told in such 
sad tone, and why the need to reach a general agreement on 
the story) came spontaneously from the Rangers. This way 
of explaining the process was very welcome, as it gave us 
the key to make better sense our observations.  
The Rangers manage and organize an educational program 
that involves learning about land conservation, local 
wildlife, traditional foods and medicine. The program 
involves field trips with students and senior community 
members, in which students learn about culture and 
tradition while walking the country, in the traditional way. 
Our collaboration with the Rangers offered the opportunity 
to be invited to join several trips, because creating stories 
for the noticeboard was identified as a suitable post-trip 
activity for the students. 
Working with the Linguists 
The Aboriginal Linguists were keen to review the notices 
created by other users, checking the spelling of words.  This 
is a challenging task because the spelling of many words is 
still being formalized, and in spite of the relatively small 
size of the community, people from different townships 
have distinctly different accents. Most often stories were 
simply recorded with the written local language left blank. 
The Linguists provided the translation for many stories.  
The Linguists were open to taking a hands-on approach to 
exploring the interface (whereas, for example the Rangers, 
composed the stories on papers and recorded the voice 
narrative on iPads, but did not materially upload them to the 
noticeboards, handing us all the notes with the request to do 
so ourselves). Sitting on a semicircle in front of the big 
screen, the linguists alternated to the on-screen keyboard, 
typing down the narratives that were missing as written 
text, and fixing the spelling where necessary. 
Taking part in these sessions was particularly useful for us, 
as the Linguists were keen to discuss with us their 
workflow, pointed out several shortcomings of the user 
interface, and requested a number of features that would 
make their work easier, such as the ability to replay the 
audio recordings inside the editing screens, to check the 
consistency of the written and spoken parts. 
A follow-up workshop with the Linguists, on the other 
hand, exposed the difficulty of articulating a design 
discourse without the support of a working prototype. 
Knowing that the Linguists were already familiar with the 
noticeboard interface we organized a meeting to show paper 
prototypes of an alternative interface to support different 
temporal sequencing of the contents. 
We immediately encountered difficulties in presenting our 
ideas in meaningful ways on paper, and realized it was 
easier to explore such possibilities by presenting a system 
in use. The Linguists appeared reluctant to provide 
substantive feedback, and only picked the one design that 
they like best, providing some usability comments (e.g. 
preference for vertical over horizontal scroll). 
Also, (similarly to what discussed e.g. by Winschiers-
Theophilus et al [39,40]) the seemingly formal setting of 
the meeting (with the researcher occupying one side of a 
large table and the Linguists sitting at the other) did not 
provide an ideal context for ideation and creative thinking. 
Working with the Schools 
Workshops with schools involving senior students (16 to 18 
years old) were aimed at showing students how to use the 
noticeboards and create stories. One objective of the 
workshops was to explore the student’s conception and 
representation of time, as this was originally pointed out to 
be a cultural difference, although the way to address this in 
the interface had been left unexplored. Students were 
invited to create stories about a day in my life and seasons 
of the year, because we knew that such subjects would link 
nicely with other activities involving the students and the 
Rangers, connected with education about culture and 
country. Based on our previous experience with the 
Rangers we expected the students to plan the stories on 
paper first in a collaborative way, and then to upload them 
to the noticeboard using iPads. We brought a noticeboard 
into the classroom to give a demonstration of its 
functionalities before starting the activities, and we showed 
the students the stories that had already been created by the 
Rangers and by ourselves. All groups completed their 
exercises collaboratively, taking turns in drawing and 
writing down a description of their story. However, getting 
started with the creation of a story was no easy task, and a 
great deal of encouragement and facilitation was necessary 
on our part. Three of the authors were present at this 
workshop, and each one took responsibility for a smaller 
group of 4/5 students. For example, working with a group 
of young girls,  one researcher found that it helped to do the 
exercise collaboratively, drawing her own day while the 
students were drawing theirs. This helped to better explain 
the task and, crucially, it was only possible thanks to our 
direct and co-present involvement in the task at hand. 
The students initially imitated what the researcher was 
drawing, then started to relax and customize the drawing to 
their own life. There was a distinct preference to work in a 
group rather than individually, with one or two people 
writing and drawing and the others contributing. The 
students were also reluctant to write without guidance, and 
initially dictated to the researcher in English, who wrote it 
down; then they copied the text, typing it into the interface. 
On the other hand, working with older boys, another 
researcher observed that the only way to get the students 
engaged and to start working was to spend some time first 
browsing the pictures that were previously uploaded to the 
noticeboard by the Rangers. The students knew all the 
people portrayed, as is common in such a small community. 
They were also particularly interested to pictures of sea 
animals. 
One picture of a sea turtle was able eventually to engage the 
students in telling a story. The turtle is in fact a totemic 
animal for many people in the community, but is also 
caught for food. This little adaptation of the workshop plan, 
drawing from photo elicitation [22], resulted in success: the 
students were keen to create a story narrating how the turtle 
is hunted and cooked traditionally. Again, for the 
transcription, they relied on the researcher’s support, but 
they were eager to record their spoken version and upload it 
to the noticeboard. 
Presenting at the Community Development Program 
Finally, we presented the noticeboard to people from the 
community that were gathering at local job placement 
office, which serves as a crossover point for people seeking 
and offering job opportunities. We were also informed of 
the time of day most suited for such a presentation, that is 
in the morning, before and during morning tea. 
We set up the noticeboard on a veranda where people 
normally gather for morning tea. As for the schools, the 
noticeboard was already populated with stories created 
during previous workshops with the rangers. With the help 
of some employees, we invited people to come and look at 
the noticeboard. 
Our aim for this presentation was to gain insights into how 
people use, navigate through the system and what content is 
interesting and could be put on the noticeboard in the 
future. However, people were reluctant to try the 
noticeboard on their own. Eventually, a few people started to 
gather around the screen, taking a seat to have a look at the 
contents that were automatically displaying on the 
noticeboard. While they still would not interact with the 
system directly, people seemed keen to share anecdotes that 
related to the people, places and animals that were depicted 
in the existing stories. 
Again, there was a great attention to totemic animals, but 
people also shared with us their experience of what it is like 
to live on island. For example one young lady discussed at 
length various insights into the community dynamics 
around use of language, such as the fact that young people 
strongly identify with the variations of the language that are 
specific to the small town where they live, rather than the 
traditional language spoken by older people. 
During this visit we also had the opportunity to form 
relationships with community members, as was the case 
with one person that was fluent both in English and local 
language, and later became involved in the project in the 
role of interpreter during some of the workshops. 
CONCLUSION 
In our concluding remarks, we would like to point out the 
main lessons learnt, and relate them to the previous works 
on design methods and Indigenous methodologies. As we 
have presented in detail above, the design and initial 
community consultation with early implementations of the 
digital noticeboard was primarily oriented at evolving an 
understanding of what specific form a noticeboard should 
take that would suit local community interests and needs. It 
addressed questions such as: Is the interface easy to 
understand? What contents would be useful or legitimate to 
share? Who has the right to moderate contents? How can 
offensive content be handled promptly and effectively? 
Before such questions could be even approached, however, 
it was necessary to establish an initial relationship with 
members of the Land Council and Ranger program. This 
came about due to one team member’s previous 
involvement in an environmental monitoring technology 
project that was needed on the island, leading in turn to the 
possibility of a community noticeboard system. 
Had the noticeboard been conceived and designed outside 
of the community, and then presented for evaluation to 
participants, possibly recruited with an advertisement, none 
of the observations described above would have taken 
place. On the other hand, working in partnership with the 
local Land Council, seeking endorsement by the community 
Elders and planning and sketching the initial designs in 
cooperation with local stakeholders created the opportunity 
to engage in an ongoing conversation with the community, 
that was renewed and re-established at each visit on island. 
When the noticeboards reached a new stage in their 
evolution, it represented for us a legitimate reason to 
intensify our involvement, be present at community 
meetings, organize for demonstrations at CDP and schools, 
and engage in conversation with individuals. The 
noticeboard was in fact intended to address the issue of 
internal communication that had originally be identified by 
the community. While seeking an answer to usability and 
functionality questions, then, we had the opportunity to 
engage in deeper conversation with many people in the 
community,  people that otherwise we may not have been 
able to reach.  
Additionally, we were able to articulate the design 
conversation around a practical example, rather than in 
abstract form or through sketches. Early implementations of 
the noticeboards provided a vehicle for engaging in co-
design with Rangers, Linguists, school teachers and 
students, etc. and such conversations resulted in further 
insights, but also provided inspiration about alternative uses 
for the noticeboards, or other possible designs that may help 
support Indigenous knowledge, as was the case with the 
collaboration with the Rangers. 
In this sense, our approach shares important characteristics 
with cultural and technology probes. Our cross-cultural 
dialogical probes are in fact intended to underpin the 
design conversation, and can provide inspiration for design, 
as well as information, except, in our experience, to fit with 
indigenous ways of learning, the design dialogue needs to 
be situated, co-present and constantly re-negotiated. 
In contrast, cultural and technology probes specifically 
separate the place and moment of design from the place of 
use, evaluation and inspiration. This approach has 
demonstrated its effectiveness in the domain where probes 
were first proposed, and such separation in fact specifically 
mentioned as an asset of the probes. In other contexts, 
probes can represent a fun and novel way of doing 
community consultation, and participants may even be 
pleased to receive attention from academia [17].  
In a very remote location, such as the one we have 
described here, however, why should probes be sent back at 
all? How would we explain to participants the point of such 
probes in a way that they would accept and respond to 
them? How legitimate is an approach in which one party 
builds on knowledge generated by the other? How will 
‘solutions’ based on a subjective interpretation of the 
probes returns reflect the values and aesthetics of the 
community members, and not rather our own biased 
perspective? 
By deploying the noticeboards in-situ, and facilitating the 
initial encounters by people from the community, we were 
not only able to learn more about the fitness for purpose of 
current implementations, but also (possibly more 
importantly) we had the opportunity to learn about the 
problem in general, about the community and people’s 
values, and about Indigenous ways of knowing on country.  
Then, by initially focusing on engagement, we firstly had 
the opportunity to build on a growing relationship of mutual 
but bounded trust, by bringing our concrete contribution to 
solving a problem that was identified as relevant by the 
community, and, secondly we were able to participate in 
some of the businesses, cultural life, and mundane activity 
that constitute everyday life in the community, therefore 
getting to experience part of it from a position of participant 
observer. While we acknowledge that co-present 
collaboration is not the panacea to the uneven power 
relations existing between researchers and participants, we 
believe that our approach is capable of restoring some of 
the interpretive power in the hands of the community. This 
is partially evident in the spontaneous explanations that we 
received during the workshops, as discussed above. 
We would finally like to point out the main difference 
between our approach and the traditional probes. Cultural 
and technology probes explicitly refer to the example of 
astronomic or surgical probes, to be left behind to collect 
data (or gather inspiring contributions) on their own. Like 
messages in a bottle, probes are subject to the possibility of 
failing in their journey, but this distance between the parties 
underlines their potential for disrupting preconceptions. 
They help to see situations with new eyes: cultural and 
technology probes are like unmanned vehicles, designed 
and tuned beforehand, and then sent into the unknown.  
As we have discussed, this way of conceiving the probes 
entails a problematic epistemological stance. To the 
communities that we work with, the territory is not at all 
‘unknown’. We suggest that when the distance, 
geographical and cultural, becomes conspicuous, as is the 
case with the example at hand, seeing with new eyes 
becomes secondary to seeking engagement and 
participation, reacting to unpredicted situations, and 
adapting to local ways of knowing. 
We then propose the concept of cross-cultural dialogical 
probes that builds on the metaphor of manned probes: they 
require a human pilot to successfully carry on their mission.  
They are cross-cultural in that the purpose they serve, the 
functionalities they provide, and the languages used (verbal 
and visual), are intended to reflect different cultures (e.g. 
users from the communities, the Elders, the research team), 
and are used to facilitate the researchers’ and participants’ 
reflections on our respective cultural backgrounds. 
They are dialogical in the sense that they explicitly aim to 
sustain a conversation, rather than facilitate a unidirectional 
flow of information or data gathering. It is through this 
process, in constant evolution, that new knowledge is made, 
engagement is sustained, and trust is established. 
Like traditional probes they seek to inform and inspire 
design, but not in autonomy or over a distance. Rather they 
are created with the community to fulfil a concrete need, 
and during their development they are used to foster 
dialogue, co-create knowledge and make sense of wicked 
problems working in collaboration. 
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